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ABSTRACT

(© 2018 The Authors. This is an open access
article under the CC-By-NC license. : Background: World population is rapidly aging, and the elderly are most at risk of cognitive
¢ impairment. Dehydroepiandrosterone (DHEA) and DHEA-Sulfate (DHEAS) have an essential
effect on neuroprotection and might effectively improve cognition and memory.

Objectives: This study aimed to investigate the relationship between the level of DHEA and
memory function in the elderly.

Materials & Methods: The present study was a cross-sectional analytical study, and the study
population included the elderly (age 60 years and older) living in Rasht City, the north of Iran,
in 2020. The participants completed a demographic questionnaire and Wechsler Memory Scale
(WMS), and their serum DHEA levels were measured by the hormonal automation method. The
data were analyzed by SPSS v. 23, using t-test, the one-way Analysis of Variance (ANOVA),
Pearson and Spearman correlation coefficient.

Results: The participants included 100 older people (57 females and 43 males) with a Mean+SD
age of 67.38+5.39 years. There was no correlation between serum DHEA concentrations with a

Article info: total score of the WMS (1=0.117, P=0.247). However, the correlation between the DHEA level and
N : the scores of personal and current information and visual reproduction subscales were statistically

Received: 01 Apr 2020 * significant (r=0.219, P=0.029; r=0.206, P=0.04).

First Revision: 24 May 2020 : Conclusion: The study indicates that the total memory score was not associated with the level of

Accepted: 12 Dec 2020 . serum DHEA.

Published: 01 Jul 2021 : Keywords: Dehydroepiandrosterone, Memory, Wechsler Memory Scale

“Corresponding Author:

Robabeh Soleimani

Address: Kavosh Cognitive Behavior Sciences and Addiction Research Center, Department of Psychiatry, School of Medicine, Guilan University of
Medical Sciences, Rasht, Iran.

Tel: +98 (13) 3666268, Fax: +98 (13) 3666268

E-mail: soleimani.dr@gmail.com



http://cjns.gums.ac.ir
http://cjns.gums.ac.ir/
https://orcid.org/0000-0002-2554-5213
https://orcid.org/0000-0003-1463-0380
mailto:soleimani.dr@gmail.com
https://doi.org/10.32598/CJNS.7.26.2
https://crossmark.crossref.org/dialog/?doi=10.32598/CJNS.7.26.2
http://cjns.gums.ac.ir/page/126/Open-Access-Policy
http://cjns.gums.ac.ir/page/126/Open-Access-Policy

July 2021, Volume 7, Issue 3, Number 26

Highlights

) Caspian Journal of
/ Neurological Sciences

e According to this study, the total memory score was not associated with the level of serum Dehydroepiandrosterone

(DHEA).

@ Personal and current information and visual reproduction were associated with the DHEA concentration level.

Introduction

ehydroepiandrosterone (DHEA) and

its sulfate ester (DHEAS) are the most

abundant steroid hormones in humans,

produced by the zona reticularis of the

adrenal cortex [1]. The level of DHEA

begins to rise at ages 68 years, a phenomenon called “ad-

renarche”. DHEA levels peak during the third decade of

life and then gradually decrease over time in both men and

women [2]. Its serum concentrations decrease 20% less

than their peak, at approximately 65 to 70 years. Around
this time, many age-related illnesses may occur [1].

According to studies, neurosteroids regulate various
brain functions, such as cognition, stress, depression,
anxiety, sleep, and sexual- and feeding-related behaviors
and locomotion [3, 4]. DHEA has modulatory actions on
the Central Nervous System (CNS), and it is also called
neuroactive steroid [5]. Also, DHEAS is known for its
antioxidant properties and ability to help neuronal protec-
tion [6]. Decreasing DHEA level with increasing age may
be associated with brain aging, aging-related neurodegen-
eration, and gradual cognitive decline [7] by influencing
synaptic connectivity and neuronal differentiation [3].

The world’s population is rapidly aging, so meeting the
needs and problems of this age group is a social neces-
sity [8]. Both biological and psychological changes oc-
cur with aging [9]. Older people have the highest risk
of cognitive impairment [8]. The essential components
of cognition include perception, learning, memory, at-
tention, and vigilance. Memory is a function that gives
meaning to time and requires several successive stages
[6]. Memory or cognitive impairment can decline daily
activities. In the mild form, individuals in simpler activi-
ties retain independence, but in the severe forms doing
basic activities of daily life is compromised [10]. So, im-
pairment of memory and other cognitive domains is the
leading cause of functional dependence, poor quality of
life, and mortality in the elderly [9]. On the other hand,
cognitive impairment has a financial and psychological
burden on individuals, caregivers, and society [11].

Most cognitive impairment occurs in over 60 years old,
and about 32% occurs at the age above 85 years [12].
Therefore, it is crucial to prevent or slow down the pro-
cess of cognitive impairment. Decreased cognitive abil-
ity simultaneously as decreased DHEA levels hypothe-
size the relationship between the two [13]. According to
the results of studies, decreased DHEAS concentrations
may be an essential indicator for Alzheimer disease [14],
and it is beneficial for improving memory [15]. Howev-
er, the studies have found contradictory results about the
relationship between DHEAS concentrations and cogni-
tive function in the elderly [1, 14, 16].

Although a systematic review of the studies investigat-
ing the role of DHEA and DHEAS in Alzheimer disease
showed their involvement in the pathophysiology of the
disease [17], the results of the studies on the general
population without severe cognitive impairment showed
contradictory results. Elpers et al. examined the relation-
ship between DHEAS and cognitive performance, and
a positive correlation was found at baseline between
DHEAS level and cognition in men, but not in women.
Finally, they concluded that higher levels of DHEAS in
older men were associated with cognitive levels but were
unlikely to play a functional role in reducing cognition
[16]. In another research on elderly African American
women, the results showed that the increased levels
of DHEA were associated with impaired psychomotor
function, but they were not related to executive func-
tion [18]. In contrast, Vieira-Marques et al. showed that
DHEA protects neurons against glucose deprivation in
human neuroblastoma cells, which is correlated with
cognitive performance [19]. Also, the results of one
study indicated that DHEAS is positively associated with
executive function and memory [20]. After investigating
295 healthy women (aged 21-77 years), it was found that
executive function, working memory, and concentration
were positively correlated with DHEAS concentrations
(independent of age) [21]. Furthermore, a review of
cross-sectional and longitudinal studies showed direct
associations between DHEAS blood levels and global
cognition in females and males, but direct relationships
between DHEAS and working memory, attention, and
verbal fluency were reported only in females [6].
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Decreased DHEAS levels in old age and its coincidence
with the increasing prevalence of cognitive impairment
and considering the possible neuroprotective effect of
DHEAS suggests a direct relationship between them.
Because of the contradictory results in various studies,
this issue has not been proven yet. Therefore, in the pres-
ent study, we intend to investigate the relationship be-
tween DHEA levels and memory function in the elderly.

Materials and Methods

The present study is a cross-sectional analytical study,
and the study population comprised the elderly (age 60
years and older) of Rasht City Retirement Organiza-
tion (place of sampling), Iran, in 2020. After obtaining
permission from the Ethics Committee at the Research
Center of Guilan University of Medical Sciences (Ethics
Code: IR.GUMS.REC.1398.217), 100 older men and
women were selected by convenience sampling method.
The inclusion criteria were old age, literacy for writing
and reading, and willingness to participate in the study.
The exclusion criteria were having serious psychiatric
problems based on a psychiatric interview performed
by researchers. After explaining the objectives of the
project and obtaining informed consent, the participants
completed a demographic information questionnaire
and Wechsler Memory Scale (WMS), and then their se-
rum DHEA concentration was measured.

Study tools

Demographic information questionnaire: This ques-
tionnaire was used for measuring demographic infor-
mation, including age, sex, and level of education.

Wechsler Memory Scale (WMS): Wechsler intro-
duced this scale in 1945. The original form of this scale
was used in the present study that has seven subscales:
personal and current information (0-6), orientation (0-
5), mental control (0-9), logical memory (0-23), digit
span (0-15), visual reproduction (0-14), and associative
learning (0-21) [22]. The total sum of the subscales’
scores is added to the fixed score of different age groups
to obtain the corrected score. Finally, the memory score
is determined based on the corrected score. In the Ryan
et al. study, the reliability of this scale was 0.75 in nor-
mal individuals and 0.89 in patients with psychiatric dis-
orders [23]. Sarrami measured the construct validity and
face validity of this scale. For construct validity, factor
analysis and internal consistency were done. According
to factor analysis results, there were three final factors
(logical memory, visual reproduction, and digits span).
In the construct validity, there was a significant correla-
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tion between each item of the test (P=0.001), and as-
sociative learning had a higher correlation with the total
score of memory. Also, according to the measurement
of face validity, there was a direct relationship between
associative learning and memory score, and visual re-
production had high face validity. The reliability of the
test using the alpha coefficient was 0.85 [24].

Statistical analysis

Assuming the alpha error of 0.05, the power of 0.20,
and r of 0.25, the sample size was calculated 100 based
on the study by Davis et al. [21]. After collecting the data,
they were analyzed by SPSS v. 23. The observed data
were described as Mean+SD, frequency, and percentage.
For quantitative variables, t-test and the one-way Anal-
ysis of Variance (ANOVA) were used. The correlation
relationships were examined by the Pearson correlation
coefficient and Spearman correlation coefficient. The
significance level was considered less than 0.05.

Results

In this study, 100 older adults with a Mean+SD age of
67.38+5.39 years participated. The subjects include both
females (57%) and males (43%), in the two age groups
of 60-70 years (71%) and over 70 years (29%). Their
education degrees were as follows: less than diploma
(21%), diploma (35%), undergraduate (14%), graduate
(24%), and postgraduate (6%).

The comparison of serum DHEA concentrations in
terms of sex and age of subjects by t-test indicated that
males had a higher level of DHEA (101.29+71.89) than
females (64.45+41.36), and the difference was statisti-
cally significant (t=3.006, P=0.004), while this differ-
ence was not significant between two age groups of the
subjects (t=0.436, P=0.664).

There was no correlation between serum DHEA con-
centration and the age of the elderly using the Pearson
correlation coefficient (P=0.561) (Figure 1). Table 1 in-
dicates no statistically significant difference between the
mean WMS in terms of sex and age of subjects (P=0.731,
P=0.652), while this difference was statistically signifi-
cant in terms of the level of education (P=0.0001).

A positive correlation was observed between WMS
and the level of education, using the Spearman cor-
relation coefficient-test (P<0.001) (Figure 2). Ac-
cording to the results, there is no correlation between
serum DHEA concentration and the total scores of
WMS (P=0.247), while the correlation between the
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Figure 1. Correlation between Dehydroepiandrosterone (DHEA) and age

subscales of personal and current information and vi-
sual reproduction is statistically significant (P=0.029,
P=0.04) (Table 2).

Discussion
In the present study, the relationship between serum

DHEA concentration and memory function in the el-
derly was investigated in 100 older people (57 women

Caspian Journal of
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and 43 men) with a Mean+SD age of 67.38+5.39 years.
The level of DHEA was significantly higher in males
but, there was no significant relationship between serum
DHEA concentration and the age of the elderly. Also,
memory scores had no difference in terms of sex and age
of subjects, while it was associated with the level of edu-
cation, and participants with higher education had better
memory scores. There was no relationship between se-
rum DHEA concentration and total memory scores, but

Table 1. Comparison of Wechsler Memory Scale (WMS) and demographic variables

Variables n WMS (MeanzSD) Test Statistic P

Female 57 56.60+ 8.12

Sex 0.345 0.731*
Male 43 56.0218.35
60-70 71 56.11+8.81

Age (y) 0.452 0.652*
>70 29 56.936.50
< Diploma 21 50.86+7.83
Diploma 35 56.51+7.06

Educational level Undergraduate 14 54.71+5.89 6.590 0.0001**

Graduate 24 62.00+7.64
Postgraduate 6 55.83+9.70

"t-test,"One-way ANOVA.
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Figure 2. The correlation between Wechsler Memory Scale (WMS) and level of education

personal and current information and visual memory had
a positive relationship with the level of DHEA. Consis-
tent with the present study, most studies reported higher
DHEAS levels in men than in women [21], but some
studies found that the level of this hormone was higher
in females [25, 26]. Because of these different results,
a review Study reported that sex difference in DHEAS
levels is not clear [6].

The results of a cross-sectional study by Davis et al. on
active African American older women are consistent with
the present study that age was not related to DHEA results
[18]. However, in another study on different age groups,
DHEAS levels were negatively related to age [25]. Be-
cause of the gradual decline in hormone levels in each de-
cade, the evaluation of a sample in an age group may not
correctly show the decrease in hormonal levels resulting
from apoptosis of cells in the adrenal reticular region [27].

Likewise, Ji-Hae et al. showed that the memory score
was lower in the group with the lowest education than in
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the highest education [28]. Also, Ahn et al. reported that
low education was significantly associated with the low
performance of the elderly in the memory test, and there
was no difference in the memory performance in terms
of sex [29]. This finding is consistent with our results.

According to the findings, in the memory test, the el-
derly had the best performance in the subscale of orienta-
tion to time and place with the mean value of 98.4% and
the weakest performance in the logical memory subscale
with the mean value of 32.43%. Because the study sam-
ples could independently manage their daily activities,
answering the questions of the orientation subscale, i.e.,
about information and place, was not difficult for them.
However, performing the logical memory subscale,
memorizing the stories, and recalling them, were more
challenging for them, and they scored lower overall.

Some studies reported a positive relationship between
the level of DHEA and cognitive performance [6, 19-
21, 30]. Hildreth et al. studied the association between

Table 2. Correlation between Dehydroepiandrosterone (DHEA) and Wechsler Memory Scale (WMS) and its subscales

The Pearson  Personal and Cur- Orientation Mental Logical Digit Visual Repro-  Associative Total
Correlation rent Information Control Memory Span duction Learning WMS
r 0.219 0.021 -0.145 0.042 0.046 0.206 0.113 0.117
P 0.029 0.837 0.149 0.676 0.648 0.040 0.264
“The Pearson correlation.

137
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serum DHEAS and three aspects of cognition: executive
function, functional memory, and processing speed [31].
Their results showed that higher serum DHEAS levels
were associated with better working memory and execu-
tive function in men [31]. In another research in 2020,
a positive correlation between the level of DHEA and
cognition was found in men, but the longitudinal investi-
gation showed that the DHEA level did not affect cogni-
tive decline [11]. Also, a systematic review of the studies
found little evidence supporting the effect of DHEA on
the treatment of Alzheimer disease [12].

One of the limitations of this study was that the par-
ticipants were mainly from the same socio-economic
status and lived in the city. In addition, the sampling was
performed in retirement centers, and people referring to
these centers usually have an appropriate general and
cognitive function and could do their daily activities in-
dependently. In other words, this study was performed in
the elderly with proper cognitive health.

Conclusion

The present study showed no differences in memory
function in terms of sex and age, while participants with
higher education had better memory function. The level
of DHEA and total memory scores had no association.
Consequently, we did not find any relationship between
global memory and DHEA levels, but personal and cur-
rent information and visual reproduction had a positive
relationship with the level of DHEA.
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